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(57) Abstract 

When taking and collecting a representative sample having a relatively small, predetermined volume from a fluid 
flowing through a conduit (1), a portion is diverted from the conduit during the sampling course and conducted directly 
from the conduit to a sample container (3) in which the fluid amount after the predetermined volume has been attained is 
kept constant by withdrawing at a specific fluid flow just as much fluid as is supplied to the conduit, the withdrawn fluid 
being preferably directed back to the main fluid flow. An apparatus for carrying out the method comprises a fluid flow 
conduit (1) and a sample receiving container (3) communicating with the conduit through a fluid flow controlling pump 
(7) and including an outlet (8) for discharging fluid in an amount of the same magnitude as the supplied one. 

— I 







FOR THE PURPOSES OF INFORMATION ONLY 




Codes vised to identify States party to the PCT on the frontpages of pamphletspublishing international appli- 


cations under the rCT. 






AT 


Austria 


FR France 


ML Mali 


AU 


Australia 


GA Gabon 


MR Mauritania 


»B 


Barbados 


GB United Kingdom 


MW Malawi 


BE 


Belgium 


HU "Hungary 


NL Netherlands 


BG 


Bulgaria 


IT Italy 


NO Norway 


BJ 


Benin 


JP Japan 


RO Romania 


BR 


Brazil 


KP Democratic People's Republic 


•SD Sudan 


CF 


Central African Republic 


of Korea 


SE Sweden 


CG 


Congo 


KR Republic of Korea 


SN Senegal 


CH 


. Switzerland 


LI Liechtenstein 


SU Soviet Union 


CM 


Cameroon 


LK Sri Lanka 


TD Chad 


DE 


Germany, Federal Republic of 


LU Luxembourg 


TG Togo 


DK 


Denmark 


MC Monaco 


US United States of America 


FI 


Finland 


MG Madagascar 



WO 88/07667 



PCT/DK88/00048 



A Method of and an Apparatus for Taking a Sample from 
a Fluid Flowing through a Conduit. 

This invention relates to a method of taking and 
collecting a representative sample having a relatively 
small, predetermined volume from a fluid flowing 
through a conduit and from which a portion larger than 

5 the predetermined sample volume is diverted during the 
sampling course, the excess of the portion compared to 
said volume being withdrawn so as not to be collected 
in the container adapted to receive the sample. 

Such a method of sampling is for instance prac- 

10 tised in connection with tapping milk from suppliers 
by tank cars, the analyses on the samples forming Inter 
alia the basis of settling the accounts with respect to 
the quantity of the purveyed milk. 

When a producer keeps the milk in a tank under 

15 effective stirring, the constituents may be expected to 
be uniformly dispersed so that any portion is identi- 
cally composed. In this respect a spot test may reason- 
ably be considered to be representative of the total 
quantity. If the milk has not been kept stirred, a re- 

20 presentative sample of e.g. 30 to 50 ml taken from a 
delivered amount of 100 to 10000 1 may be obtained in 
the way that during pumping from supplier's tank to the 
tank car a liquid amount proportionate to the main 
fluid flow is diverted to the sample container, the 

25 operator being capable of adjusting the factor of pro- 
portionality from a reasonably exact estimate of the 
total amount of milk and the magnitude of the desired 
sample . 

The same cannot be done if the fluid amount is 
30 not known. This is typically the case in quite other 
connexions, for instance when sampling waste water from 
conduits, but it also occurs when taking samples of 
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milk where it Is desired to avoid the uncertain factor 
caused by an estimate of the total amount of mi 11c. In 
that case It is known to make use of a proportional 
sampler through which part of the main flow of milk is 

5 diverted to a suitably large Intermediate store In 
which the milk is subjected to stirring and from which 
as ssanple of the desired volume is eventually tapped off 
tro the sample container while the residue from the in- 
te naeatl ate store Is re-united with the main quantity. A 

IjO: disadvantage of said method Is that the intermediate 
ss fro rgs to some degree complicates the required equip- 
ments;,, but a still more severe objection is that the 
problem of so-called "over-dragging" intensifies. The 
over-dragging is due to the fact that the tank car in 

15 the same turn fetches milk from more or many suppliers 
and that the milk residues from one delivery may cause 
a falsification of the sample taken from the following 
delivery , unless a thorough cleaning and rinsing of the 
equipments (Including the intermediate store) is ef- 

20 fected between two deliveries which, however, will 
cause great difficulty in practice. 

The method according to the invention differs 
from the last mentioned, prior method in that said por- 
tdjOTi ±s conducted directly from the conduit to the 

255 sampiEe container and that the fluid amount therein 
a^ffcear the predetermined volume has been attained is 
kept: constant by continuous supply of fluid to and 
withcErawal of fluid from the sample container, the 
fluid flow to and from the container at any moment be- 

30 ing proportional to the product of the predetermined 
volume and the simultaneous fluid flow in the conduit 
and inversely proportional . to the fluid amount which 
until the specific moment has flown through the con- 
duit:. It should be ensured that the fluid withdrawn 

3E from this sample container may at any time be held to 
have the same composition as the total content of the 
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sample container in order that this content may con- 
tinuously be representative of the main quantity. 

In the method according to the invention the ob- 
taining of a representative sample requires neither 

5 pre-knowledge of the total amount from which the sample 
is to be taken nor is there any need for an intermedi- 
ate store from which a sample is to be taken at a suit- 
able moment. The method implies that a proportional 
sample is taken at first till a predetermined volume 

10 has been attained , following which the continuous sup- 
ply and discharge of sample fluid while observing the 
determined fluid flow cause such a regulation or up- 
dating of the original proportional sample that the 
sample will continuously be representative of the fluid 

15 amount that has flown through the conduit at the diver- 
sion point and, at the termination of the sampling 
course, will actually be representative of the total 
amount of fluid, for example the amount of milk trans- 
ferred from a supplier to a tank car* 

20 According to circumstances, the fluid discharg— 

ging from the sample container may be withdrawn ar- 
bitrarily, but it should frequently again join the main 
fluid flow, conveniently by being directed back to the 
conduit* 

25 The invention also relates to an apparatus for 

carrying out the explained method, said apparatus com- 
prising, in a known manner, a fluid flow conduit and a 
samples receiving container. Such an apparatus is ac- 
cording to the invention characterized in that the 

30 samples receiving container communicates with the con- 
duit through a fluid flow controlling pump and includes 
an outlet for discharging fluid in an amount of the 
same magnitude as the supplied one. 

The outlet may be a simple overflow, but it is 

35 generally preferred that the outlet of the samples re- 
ceiving container is in communication with the conduit. 
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4 

over a likewise adjustable pump, inter alia because 
losses in fluid may then be eliminated. 

The invention is illustrated in the drawing by a 
schematical view of the apparatus concerned. 

5 The apparatus of the illustrated embodiment In- 

cludes a conduit 1 which in the direction of the marked 
arrow Is through-flown by a fluid from a store, not 
shown, for example a milk storing tank on a farm, to a 
collecting tank 2 or other recipient. 

10 3 is a samples receiving container adapted to 

accommodate a predetermined volume of fluid till a 
level 4 is reached and in which a level sensor 5 is 
provided. The container 3 is in communication with the 
conduit 1 through an inlet tube 6 provided with an ad- 

15 justable pump 7 and in the illustrated embodiment it 
is further connected with the conduit 1 through a dis- 
charge pipe 8 having a pump 9 which after the level 4 
has been reached operates with the same capacity as the 
pump 7. 

20 The mode of effect of the apparatus appears from 

the above explantion and it will be understood that 
the level sensor 5 according to requirement may serve 
as signaller for controlling the pumps 7 and 9. 
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PATENT CLAIMS 

1. A method of taking and collecting a repre- 
sentative sample having a relatively small, predetermi- 
ned volume from a fluid flowing through a conduit and 
from which a portion larger than the predetermined 

5 sample volume is diverted during the sampling course, 
the excess of the portion compared to said volume being 
withdrawn so as not to be collected in the container 
adapted to receive the sample, characterized in that 
said portion is conducted directly from the conduit to 

10 the sample container and that the fluid amount therein 
after the predetermined volume has been attained is 
kept constant by continuous supply of fluid to and 
withdrawal of fluid from the sample container, the 
fluid flow to and from the container at any moment be- 

15 Ing proportional to the product of the predetermined 
volume and the simultaneous fluid flow In the conduit 
and inversely proportional to the fluid amount which 
until the specific moment has flown through the con- 
duit. 

20 2 . A method as claimed in claim 1 , characterized 

in that the fluid discharging from the sample container 
is directed back to the conduit. 

3. An apparatus for carrying out the method as 
claimed in claim 1 or 2 and comprising a fluid flow 

25 conduit (1) and a samples receiving container (3), 
characterized in that the samples receiving container 
(3) communicates with the conduit through a fluid flow 
controlling pump (7) and Includes an outlet (8) for 
discharging fluid in an amount of the same magnitude as 

30 the supplied one. 

4. An apparatus as claimed in claim 3, char - 
acterized in that the outlet of the samples receiving 
container (3) is in communication with the conduit (1) 
over a likewise adjustable pump (9) . 
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